A best evidence topic in cardiac surgery was written according to a structured protocol. The question addressed was whether preservation of the pleura during internal mammary artery (IMA) harvesting improved clinical outcomes after coronary artery bypass graft surgery. More than 210 papers were found using the reported search, of which 18 presented the best evidence to answer the clinical question. The author, journal, date and country of publication, patient group studies, relevant outcomes, results and study weakness of these papers are tabulated. Most studies dealt with investigating the radiographic changes, pulmonary function tests, ventilation time and also clinical consequences, such as bleeding, the need for blood transfusion, pain scores and the length of hospital stay. There is still no meta-analysis and systematic review regarding this surgical problem. Eighteen articles were found, of which 6 were prospective randomized, controlled trials and 12 were cohort studies. In these studies, some beneficial clinical outcomes were reported including: pleural effusion (15 studies), atelectasis (11 studies), pulmonary function tests (9 studies), arterial blood gases (5 studies), postoperative pain (6 studies), tamponade (2 studies), ventilation time (12 studies with), blood loss (9 studies), transfusion (4 studies), intensive care unit stay (5 studies) and hospital stay (12 studies). Based on our findings, preservation of pleural integrity seems to contribute to decreased pulmonary complications and improved clinical outcomes, such as bleeding, pain and length of hospital stay. Keywords: Review • Evidence-based medicine • Internal mammary artery harvest • Postoperative complications • Pleura • Coronary artery bypass graft surgery
INTRODUCTION
A best evidence topic was constructed according to a structured protocol. This is fully described in the ICVTS [1] . 
THREE-PART QUESTION

CLINICAL SCENARIO
A 55-year old man with a history of hypertension (HTN) and diabetes mellitus and a 20-year history of smoking presented with chest pain and dyspnoea. Coronary artery angiography showed that there was obstruction in the proximal portions of the left anterior descending and in the left main stem. You accept him for coronary artery bypass graft. You intend to use the internal mammary artery (IMA) as well as the saphenous artery for his bypass grafts. Some of your colleagues preserve the pleura, but it takes a little longer to do this, and so you resolve to check the literature prior to deciding which method to use. 
SEARCH STRATEGY
SEARCH OUTCOME
Two hundred and ten papers were found using the reported search: from these, 18 papers were identified that provided the best information to answer the question. These are presented in Table 1 . Eighteen articles were found, of which 6 were prospective randomized, controlled trials (PRCTs) and 12 were cohort studies. Continued (PRCTs) and 5 were cohort studies. They found that pleurotomy increased rates of atelectasis and pleural effusion, although no impact on clinical outcome or length of hospital stay has been demonstrated. The findings of the 6 PRCTs were as follows: Umit Gulu et al. [2] studied 3200 patients and found that pleurotomy increased the incidence of pleural effusion [( pleural intact) PI = 35% vs (open pleura) OP = 48%], and atelectasis (PI = 15% vs OP = 35%). Furthermore, the preservation of pleural integrity induced useful effects on pulmonary tests and pain scores. Iskesan et al. [3] also postulated that pleurotomy increased pulmonary consequences compared with an intact pleura; yet, the difference was not statistically significant. Pleurotomy, in fact, significantly increases the amount of bleeding and the need for whole-blood transfusion in patients (PI = 2.8 ± 0.2 vs OP + 3.1 ± 0.9). Ozkara et al.
[4] investigated a smaller number of patients (n = 54); yet, they found that the protection of pleural integrity significantly decreased costophrenic sinus obliteration, intrapulmonary shunt measurement and cardiothoracic index, and also improved pulmonary function tests. They also found that patients undergoing pleurotomy had a greater amount of bleeding, ventilation time and longer hospital stay. Oz et al. [5] investigated 240 patients and strongly declared that pleural integrity was superior to pleurotomy. They reported that the incidence of postoperative pleural effusion and atelectasis in postoperative days 5 and 30 was Group I (47%) and II (6%) and III (5%) Group I (22) and II (17) and III (18) Group I (9.6) and II (8) and III (9) Weakness: no statistical analysis CABG: coronary artery bypass graft; COPD: chronic obstructive pulmonary disease; POD: postoperative day; IMA: internal mammary artery; CXR: chest X-ray; PFT: pulmonary function test; ICU: intensive care unit; FEV1: forced expiratory volume in 1 sec; FVC: forced vital capacity; ITA: internal thoracic artery; LITA: left internal thoracic artery. significantly higher in the pleurotomy group. Additionally, pulmonary function tests in patients undergoing pleurotomy were considerably more inappropriate. Oz et al. [5] also postulated that the rate of bleeding, pain and hospital stay was significantly higher in the pleurotomy group. Wimmer-Greinecker et al. [6] stated that pleural integrity was definitely associated with better clinical outcomes compared with pleurotomy and the pulmonary consequences, pain and rate of bleeding were always higher in the pleurotomy group. The earliest PRCT in this field was conducted by Noera et al. [7] , who indicated that the pulmonary consequences were higher in pleurotomy patients. Yet, the difference was not significant. They believed that the 2 cases were not significantly different, the sole advantage of pleural integrity over pleurotomy being the less demand for blood transfusion. The findings of the 12 cohort studies were as follows: Ghavidel et al. [8] stated that pleural effusion and atelectasis on postoperative days 2 and 5 were significantly greater in the pleurotomy group. In addition, pleurotomy increased the bleeding rate and the length of hospital stay of the patients. Guizilini et al. [9] investigated 71 patients and found that there was no significant correlation between pleurotomy and pleural integrity. Tavolaro et al. [10] surveyed a small number (n = 32) of patients. Their findings strongly showed that pleurotomy was not an appropriate method because it significantly decreased static lung compliance and dynamic lung compliance, and significantly increased respiratory system resistance, ventilation and length of hospital stay. Atay et al. [11] conducted a large cohort study on 1357 patients and found that the incidence of pulmonary consequences, bleeding, the need for blood transfusion and ventilation time was significantly higher in the pleurotomy group. They further found that the postoperative mediastinal diameter and the cardiothoracic index were smaller in the pleurotomy group; therefore, they predicted that pulmonary function tests, pulmonary consequences, ventilation time and length of hospital stay would increase. Guizilini et al. [12] stated that preservation of pleural integrity improves pulmonary function tests and arterial blood gases, and decreases ventilation time and length of hospital stay. The study by Goksin et al. [13] reported that pleurotomy doubled the rate of pleural effusion and also increased thoracocentesis and postoperative bleeding. They further found that, although the length of intensive care unit and hospital stay was greater in pleurotomy patients, this difference was not statistically significant. The study by Bonnacchi et al. [14] reported that pleural integrity improved clinical outcomes, including a decrease in bleeding, pain and pulmonary consequences.
The study by Ali et al. [15] revealed that the pleurotomy group showed significantly more pleural effusion and cardiac tamponade. Lim et al. [16] investigated demographic changes, bleeding rate and length of hospital stay in 138 patients and concluded that patients undergoing pleurotomy showed more significant postoperative atelectasis (PI = 45.2% vs OP = 67.7%); however, their incidence of pleural effusion and clinical consequences was not significantly different from the intact pleura group. Rolla et al. [17] divided 57 patients into 2 groups: pleurotomy group (n = 32) and intact pleura group (n = 25). They found that pulmonary complications in both groups were not significantly different on postoperative days 2 and 6, while PFTs in the pleurotomy patients were in a significantly lower status. Tomita et al. [18] investigated 99 patients, but did not mention the exclusion criteria. They studied pulmonary function tests and radiographic changes and found no significant differences between the 2 approaches. The earliest cohort study was conducted by Landymore et al. [19] ; one important issue with their study was the lack of reporting any statistical significance. They stated that the incidence of pleural effusion, diaphragmatic elevation, ventilation time and length of hospital stay were higher in the pleurotomy group.
CLINICAL BOTTOM LINE
The patients undergoing cardiovascular surgery may suffer from pulmonary consequences and postoperative adverse clinical consequences. It is undeniable that the imposition of pulmonary consequences, bleeding, pain, ventilation time, length of hospital stay and increased treatment cost on patients leads to a decreased quality of life postoperatively. Hence, based on the findings of the studies mentioned above, preservation of pleural integrity during IMA harvesting can reduce the incidence of postoperative adverse pulmonary consequences and improve clinical outcomes.
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